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= (54) Title: COPPER FOIL WITH DIELECTRIC LAYER FOR FORMATION OF CAPACITOR LAYER, COPPER-CLAD 
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(57) Abstract: A copper foil with a dielectric layer enables a tremendous im- 
provement in the product yield while taking advantage of capacitance-increas- 
ing effect of a thin dielectric layer formed by a sputtering deposition method. 
A copper foil with a dielectric layer (1 A, IB) comprising a copper foil (2) and 
a dielectric layer (6) formed on one surface of the copper foil is characterized 
in that the dielectric layer (6) is an inorganic oxide sputtering film which is 
formed on the surface of the copper foil (2) by a sputtering deposition method 
and has a thickness of L0 /imor less, and in that a pit defect portion (4) 
formed in the inorganic oxide sputtering film is filled with a polyimide resin 
(5). The copper foil with the dielectric layer (1 A, IB) is used for formation of 
a capacitor layer 
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min.) SrffVi, If *1 6 ©I® t|5 3 0 nmj|$ ® " 7 ^JH i ITM 
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fit, AlHjft&JKJI2 0 tLTMbfc- y^r;i/»©±fc, ±g&m»J&ii 
u©J;3t:tT, 09 (b) fc^bfcT««i^Ji2/»«#ji6/ilEl»jftt 



#IIJf$09lc:fc^TfcJu KTtc^L/feSatg^n— ^fie^Bli (b-2) fc^bfc 

w«fr»f*«fgi a* ^iit, ^fflraio (b) 

»j£JS ©«»*»« 1 OD' TSB«ffi^Jfc»£fc* 
IH?§2 <hbT, 1 8 Mm©^®5Q.aSrff^XV^V^U— n — ^D77 

(vlp) fflfg^ffltife. 

<^«^^#mfs©^3g> 
iioii (b-2) iz^-rmmi^mnmmiA' (Dmm\zmvx\t. mmmi 

* a° i/?mmj&m (Dmmmmm<Dmm.> 

2 ibT3 0 nmJS^0^nAIMlfc. 
^UT, ;H>^Iil 2 £LTf£$b£:^nAJl©_hJe:, H«J3£|WI 
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u©i^lLT, 010 (b) f~^LfcT^«J&JI2/Mtt#:J16/A'l' 
mU<DW;mX\ 2 OXffiiZ&^X, T^««^jiT&3#3fg2 £JtTO«J5& 



[H«J5] 

^MWc&^Tte, SXT\Z7HVfcM7&7U — lzffi^m 3 (b-2) (C^bfc 

itm#:s#^mi c. £$g?tu ^•n^ffli'iTSii i (b) fc^-r^A^Ji 
m^mommmmmi o e' £fiBgLfc 0 *^;»ra3u T^m^^ga:^^ 

(VLP) gp3f§£fflV>£:o 

£f\ 7 0 mmx 7 0 mmU-^f X©iI©SI$ 2 NSM mm tift 
mTlsfzMffi&. ^7^U>yi»gi (CFS-12P-10 0) £>^> 

/t-fiiatifc. x^ypvytf&mz, ^v>^-ft&mmn&mi. 2x1 

0- 3 PatlT, -f jr>fi>\ZT)l3>fiX& 8 7 cm 3 /!!! i n (DmmxW& 
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^t^lOOOW, 7UXrty?mffl5m i n.) SffV^ (XA 
>y^t*2 0 0 0W, ^y^Wl. 3 m i n . ) SrfrV^ i§2©Sffif:ltl 
3 0 nm»2©^OAI >^-^II 1 2tl«lfc. 

min©»liTXn-U-i7UT, M:^>W-^ X 

A°^^«* 1 5 0 OWTT\ yi/XA7^^F B 18m i n., X A y 7 4 9 . 
6min. £ UT, AW >y-&M® 1 2 1 . 0 11 mmZ <Dmmm.it 

ffo^Co Z\<D£5\zVT, 0 3 (b-2) t^titftI#ilSlC 
<^r^A->^)i^ffl(Dm35^B^©$i5t> 

mmiz7>Ay?v>tfmmm$:m^T, ±%mm : &i&m 1 1 o . 5umm 

Z\<D£.5lZVT, Mil (b) £^bfcTBI$*ffi^B2/A^ >^-&JgJB 

1 2 /s§«#:ji 6 /_tgpm@^s 1 1 <D4m<D= 3 r*r/^z<'?mMj$m<Dm5&mm 

HOE' &'&fz(Dl:$>Z>o ^!©J;-5^LT^b^35^jS^©^Tr, 2 0 



^mmmizisuTiz. &Lr\z^vrcmmya-iz^m3 (b-2) ^^l^ 
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ntfti#iiic &S4jgu ^n&m^xmi 2 (b) ^t**a^ji 

(VLP) i^^fflVifco 

<mn&mttmm<Dmm.> 

z<dm3 (b-2) iz^-rmm^mnmm i c * ©^tciiTH mews 
<fcra«iT*s-fc«>, mmvtzmm&m-fztc®. z\z\x<Dmm&%m?z>. 

A< >y-^II 1 2 fcL 2 i|WI#(C IT, 6 3 0 n 

z<D£?izvT, mi 2 (b) iz^vfcTfflmm]&)$m2/^>y-±mm 
1 2/mmfcms/^ i 2 /jr^mn^jg 1 i©5m©^^a° 

Mil l t©0^^c:^T^^v^^ii^^ ^©s^ofeMBf^mvi 



^mmmiz^xi^ &,T\z^Ltcm&7n—\z$t\,m3 (b-2) iz^tra 
mmfcmttmmic ^mmv. ^n&m^xmi 3 (b) ^t^a^ji 
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-ov (vlp) mmzm^fco 

<mm&mttmffi(Dm7&> 
d©ni3 (b-2) \z7F-?mmfcmttmm i c ' o«jfifcHUTtt, 

MII2 0fl X;1 y ^ 'J > ^If ^$1 VitM bfc. ^Ch^tlffl^fcT, 
A>* U >^IfggS^l*Kl^X^ y ^ U >^#«, HlJSM 1 <D±^«^ 
Mil l&mj&Vfr£&<D&5fc&Xrty*iZ£Z?V—=i>tf\ZgmV, X 
Ay^U >^*S«©^>A-ft£ISfiT3^-^.y h^n-/^r;i/^~y-/ 
h£fflV>> yUTs/^y? (^l/X/1>^l*2 0 0 0W, ^ lxXA°^^B#^ 5 m 
in.) £frV^ ilXA^^ U/V^1*2 0 0 0W, X/V^iffll. 5 
min.) £frV^ SiliftJl 6 CDS®{C^J3 0 nmm-g <D—v trJVM £ LTW 

C<DJ;-5^bT, 013 (b) CiLMllMl >^-iRl 

1 2 /iti^i 6 /mm&&mm 2 o/±Mnmi&i&mi kdsjio^av^ 
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mmfcmtfmffiic £iBtu ^n^m^xm 1 4 (b) ^^-^a^ji 
-op (vlp) mm&m^fco 
^©B3 (b-2) izTjkTmmfcmttmm 1 c * ojtafcWbxtt, hwjs 

ss/bwc, ^«J2 tmmzxAypv >tfm&m^x, n^>?-&.m,mi 

2 <hbT3 0 nmJf$0^DAl^MLfco 

MtC, ftlttjA&JKJl2 0©_tfc, ±^iiMilli:&5 0. 

^©i^Clt, HIl 4 (b) ^LfcTOTS^J&Jf 2/A^>^-&JSJl 
1 2 /«§*#« 6 /AW >^-&JS« 1 2 /KM £&RJ9 2 0 /±B&mffiJ&j£JB 
1 l©6HCD^rir^^S^fflOffl3Ras«l OH' 
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*mMMiz&^Tfe, wr\z^vrcm^yu-\zmm4 (b-2) \z^vrc 
mmfcmttmmiD' £®!itu ^n&m^xmi 5 (b) k^-t^a^s 
mj&mvmmmmm 1.0 r £gmbfc„ ^M^raa, Tg&ms^Ji£:&-§> 

-r;i/ (vlp) $i?m^fflVi7to 

<!§1I#:Stt$fM©gBi> 

*f> 7 Ommx 7 0 mmlt^ X<20?§©^®£ 2 NJM?« (^M.) TlfcBfc 

*£TLfc$3f§£, XA^U (CFS-12P-100) (D^^> 

A-ft^Aflfco XA-/^U>^#«> 5^>A-F*g£M3^]gl. 2X1 
0~ 3 P atLT, -T^->^>(CT;i/rf>^X^ 8 7 cm 3 /m i n <£>d»-e#y& 

•tz>&5\zmmvfro fit, s^j^m^Ms©^Tbfc^m©^M^, x;io* 

7^tA2 0 0 0W, yi/XA°y^Btr B l5m i n.) £frV^ (X 
A 0 y^«#2 0 0 0W> 5 m in.) £frV^ §£«#:Ji 6 

Mlc^3 0 nmJ*^©^S6^i|ji2 0 £ bT-y ^r;WS£^Ufc 0 

minOMWn-U^lT, y h \Zd? >?)V*?— ¥ y Y X 

Ay^«*l 5 0 0Wt> yi/^7^8min., X A y ^PfPel 7 4 9 . 
6min. t IT, ^iU^JSS 2 0 (D^Wzm 1 - 0 AtmJ?$©^a^'fb%X 

mf§£, XAy^U>^*^fi<£^>A-^6Ifc9i±iU ilt^>^;HI 
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fzo ^CD«t5fcLT, M3 (b-2) \ZtfT ffinfcmttmm 1 D ' 

ZCD^olZhX, M15 (b) (^UfcT^«IMl2/MMSl2 0 
Oi' l#f;©T*5. u<DJ:5tbTijit^iI«lt0^iT, 2 0M 



[HiffiM 10] 

*^i£Mfc43V^T^ J^Tfc^bfemityn-^^HI4 (b-2) fci^bfc 
it#l#iilD' £§^U ^n^ffl^TEIl 6 (b) {C^-T^^/V>^H 

-f ;i/ (vlp) mfg^ffiVifeo 

£©13 4 (b-2) W#:H#^i?g 1 D ' oStjgfcWbTtt, HJSM 9 
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u0i5ctT> hi 6 (b) ttXsitrfmnmmwLm 2 /m&&&mm 20 

/i*#!6/AM>^IIl 1<£>5JI<£>^/V>^ 



1 1 ] 

*^«Jt*5^T«> «TKl^bfeaiia7n-K:^H4 (b-2) ^Lfc 

m&m (Dmmmmw. i ok' zmrnvtco xmnm-vfo* tm&mi^^^ 
-r;i/ (vlp> «fs*fflVifc. 

-©04 (b-2) {C^TM«#:®{tmfg 1 D ' ©aijtfcHbTtt, HiSSM 9 
<**^^B^Jfc/H©ra«B«©«jfi> 
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a° y ^ u >#m*tmwx.&&*mt3L7>n v * u >^#a> hmm 1 

X A° y * U > ^IfgiCft > A- |*J f'SHST §^-^M:-yW-^ 

min.) <£frV>» ll7A°y $ U;i-^1*2 0 0 OW, ^y^Rflffll. 
5 m in.) ^rffVi, MMfoM 6 <£>^Mf£$l3 0 nmJ¥£<£>- v*r)VM t 

u©i5CtT, 013 (b) fc*bfcT«««^JP2/i(fW|jftAJRJB2 0 
/R«#JS 6 /SMjS^JRB 2 0/_hSP«ffi^Sl 1 © 5 mo^-^n^^mm 

mm<DMmmmmi ok' £»fc©-e&£ 0 cicD^a^bTasijfibfcigssawtR 



[Hi«J 1 2 ] 

*mffiMiz3$\,±T\z, &Tiz^isfz.mm7n~-izm*m4 (b-2) fd^Lfc 

il*#:Ji^ilimiD' £SBSU ^n£ffiV>TEIl 8 (b) KST+t^^^I 

<f;v (vlp) is^ffl^t 
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z(DM4 (b-2) izvk-rmnfcmttmffiiD' <Dmm\zMisT\z, mmm9 
mzm^x, mmM2 tmrnizx^ypv ysfm&m^T, ^y^-^mmi 

2 <hLT3 0 nml^O^DAI^Mlfc. 

tvx, aw >y-&mmi 2 ti«ifc^DAio±i:, mmm3hm 

^©^•s^bT, sis (b) iz^fcT^mmmmm 2 /mmt&&mm 2 0 
/Mm&Ji 6 /aw >^-^mjs 1 2 x^m^^mjb 2 0 /±gu*w^s 1 1 



immmi 3] 

*^WJ^43ViT«, ^T^LfcgB£:7D-f;:^EI5 (b-2) IZtkVTz 

mmfcmttmmiE' &ggjtu ^-n$fflViTigi9 (b) iz7jk?**/^z/?m 

-r;v (vlp) miS^ffl^feo 

<mm^mnmm<Dmm> 
£t\ 7 ommx 7 omm^ x<Dmmo)mm^ 2 N^mmm mu) Tt^ 
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^TbfcmfS^> XAy^U>^*=gfi (CFS-12P-100) £>^> 
A'-^iatlfe. XA>^U>^#te, 3^>A-i*j££ij3g^^i. 2X1 
0~ 3 P aibt, -T^->^>^T;Pd'>^X^8 7 cmVm i n(D^*T#t^ 

y-i ;f >Ti£* A y^^^Z.t.\zM^\) — -y^\^f- 0 z.(D^7,ny^^\t. 
fXA7^1^1 0 0 0W, mx/^y^mm 1 0m i n. .hbfco 

#0$g©;g|®(D^XA^^TT3<h, 7A'7^U >^Ifgl05 : f>A- 

y^t^lOOOW, 7°I/XA^^P#r^5m i n.) £firV*, SIXA-/^ (X 
A7^i*2 0 0 0W, Xrtypmmi. 5min.) £f?V^ «f 6 
W\zm3 0 nmJP$(D^S6^S«2 0 tVX^-y ^DlM^^^VTco 

^UT, iiJ@iL&!&JRJf 2 0 <hbT^b^n-/^r;PJico_hf^ AW>^-&JR 
Jf 1 2£bT3 0 nmJ¥$(D^DAJi^llJgM5 ^|WJ#^UT^bfeo 

inCSiWn-U-^bt, y h \Z$ >$r)V5> — ? y V &m 7A 

-^i*1 5 0 0Wt, y°U7>^y?mm8m i n. , XA°7^^f|7 4 9. 6 
min. £VX, mm&&mm2 Q<DMtfiizmi . O/imI$0iWtt7A 

^±o«t-5{cbT> fcmizmm&ikmm 2 o. /^>?-&mmi2x.tfmt 
jgMi ^i^it^bTfTo^o ^©i^ax, Ei5 (b-2) iz^-?mmfcmn 
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Z.<D£?\ZVT. 015 (b) C^bfcTMiMl 2 /iia^^Il 2 0 



immmi 4] 

mmfcmttMffiiE' ^n&m^xm2 0 (b) ^-r^A^a 

i&mm (DMmmmmi on' ^mmvrco ^mmmxte. Tummmj&mttez 

-r;i/ (vlp) mffi&m^tco 

<mmfcmttmffi<Dmm> 
z\(Dm5 (b-2) iz^-rmmi^mnmm 1 e • oisicibtn hjsmi 

/H>^iI12H I£«!I2 £|WM§KbT> it#:I6CDlICl53 0n 
mJ¥£ (D 2 u A S L fc 0 

IllifeSO. 5 MmJ¥$cD0)f USEMl <hiwi$ic£>x a^ y ytrm&m 
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C0«k5tbt, HI2 0 (b) Kl^bfcTS&ffilSjflMJf 2/S5itt^JRS2 0 
/AW >^-&JSJi 1 2 /8f*#Ji 6 /A^ >^-&JlJi 1 2 /JiS5««^Ji 



[|H»U5] 

*HH£^ic^ViT«, OTl:*l/fclJl7n-i:fv^5 (b-2) fc^bfc 
-r;i/ (VLP) ««S/BV>fc. 

u©@5 (b-2) i^tiiftM^siE' cDSjjt^wbTtt, mmmi 

Ay* U >^IfitR^S*«l^XA7^'J >^#KJu H»U 1 (o±m%m 
in.) SffVi, M^*^ U^7^t*2 0 0 0W, 5 
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min.) £frV>, WIM^M 6 <D%ffi\Z.m 3 0 nmJP$0D- ytr)im £ btf^ 

/aw >^-^mb 1 2 /m«#b 6 /ffiRt£&jRji 2 o / ±mmmm^m 1 1 

© 6 I©+t l o P ' £#fc©T&3o z.(D&o\z 



1 6 ] 

*^JfiMfc*ViT^ «Ttc^bfc«jt7n-ic^gl5 (b-2) izmistz 

$^§2 tit, £^J¥£ 1 8 /im©fffi®S£ffoT^V^U-D-^n77 
(VLP) 0f6*fflV^. 

^©05 (b-2) JCl^"rSIS#:g#«fg 1 E ' ©iilCibt^, USSM 1 

<**K^&mm&m<DmmsimwL<D&m> 

2 ttT3 0 nmJ?$©^OAI^^Ufc, " 
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mWzLX. &fflU&&mM2 0 tit 3 0 nmj?£©- s/^-JWifcJfiMfcUfc. 

//vr >^-&jsj! i 2 /sih^b 6 /aw i 2 /i^au^^Mji 2 

0/_hOT@^«l 1 0D7Jl©^^A o 5>^g^ffi<7)^3i^S^l 0Q' 
T^«S^«Tfe§mfS2 <h±3B*«j&B 1 1 t^l^jECoTV^^^ 



[^ISMl 7~mffiM3 2] 

c: c z&mmMxfe, mmm 1 1 6 u < $ vmmiz & %m 
o t, ^ssm 1 7 3 2 «, mmm 1 1 6 <Dmn\z^r<D-j5m\z 
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^mm (d,a) 



0 . 2 5 Aim 



mmmm®.m (d 50 ) 
mmm (d S o/d. a ) 



0 . 5 /zm 



2. 



0 



nmis. t(Dmm±\zmo. 4Mmji$©^'j<5 f«»«u ot^ 

Jfi#l 1 ^IWI^^^T'TRgfe, ij&^-r^ CtT, H»J 1 ~§H«J 1 6 (Cf2m©# 
Sftt^JSttlMfS 1 A', IB', 1C\ ID', IE' WcOT^S. 

&J:©,fc5fcbT#&n;fc#R*frJif*ftmi A', IB', 1C, ID', 

ie' srffl^T, mt. mffiMi~nnmi 6<D&j:niimmzvT&mmmm 

ffi. ( 1 0 A ' , 10B', IOC, 10D', 10E', 10F', 10G', 10 
H', 10 i', 10 J', 10K', 10L', 10M', ION', 10P', 1 
Q') £Lfc©T&&o 

^\ m.m <d& z o fcM £ji v^-r z t \t tB5fe& a> o & . 



[^WJ3 3~||ifiM4 8] 
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02 (a) te^Ufc*^U7$gtf^fg*fflV>fc<0T&3. ^©+t'J7i#if 

&±o£o\zvx'&$nr£m6\z7skv%i&mMfcmttmmiB, ib (2), 
ib (3), ib (4) zm^x. kit, mmmi-mmmi 6 pms 

fcbTB6fcj*bfc£«lR8Ui« (1 0 A*, 10B", IOC, 10D\ 1 
OE', 10F\ 10G', 10H', 10 i', 10 J', 10K', 10L', 
10M', ION', 10P', 1Q') hmU<DM¥$J$ZlVr£<D'T%>Z>o 



[H»J4 9] 

^©iitcsbTH ^iei«ii:^<Ri«Tf*a. tot, zzx<Dmmum 

K±O«fc5fcLTH6n&01 (b-2) 1 A ' 
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1 LhX 3 0 nmJS3©£rnAJB£*BJ&bfc. 

5 m in.) *ffVi, MtX/ly^ U^7^f*2 0 0 0W, 

3min.) £frV*> Sf«#Jl 6 3 0 n mj»$ ©±g&«ffi?gj£Ji 1 1 

;©i5[:LT, mi (b) k:^bfcTS5M^S2/SI«#:S6/±BI5« 

IWl 1 O 3 lO^t A'y^IMffl©iIiII 1 0 A'£#fc<£>T&3„ 



[HJS^J 5 0 ] 

mi 6 mmft-mttffim 1 d \ 1 e * &mm&m 

ommmmu 1 0 i , 10J', iok\ iol', iom', ion', 10P 
\ 1 0Q' Srtgjgbfco lot, i^ill^MJB2 OCDMilSUTC^PJt 

So 

<fflMj&&JRJf®&Bfi> 
£T> 7 OmmX 7 Omm^X©ilg0iI$2NliilI (^?&) TBftifc 
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g/ 1 , SfeBfe— y^r;H OOg/1, 3ft3rlfc3 Og/K jfrffc* U -)A12. 5 
g/K U>M27K^^-hU^A8 g/K M4 0t, pH4. 0, 
7A/dm 2 ®^#tlib, 0. 5 umm<D—ydr)V-nrt)\,h&&%iWk&i% 

-5 \z LT%*>nrz.mnfcmttmm&m ^x. omnium o^mizm 
mx, 2 0%m\z&\,>x. TMnmmmmx&zffim22±ffinmj&}&mh<D9m 
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A*U ^AtfHi-rn^b < fct 2 ffl^_L£JB ViT^^tlTV^If^ 1 K:fBtfc<D 

5. A-r>^JSJira> 3A;vk ^7 oa, -y$r;K ~ -/^^;^-£7^A£- 
&, 5/;i/r3--^A> A5^i>A, t'J^rX ^>^x^>, er^>, y;v$~ 

6 . mmmtmmi^mt(Dm\z^m^mm^m^^m^m 1 3 <d 
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8. mmmtmnfcm£<DWzmm&&mm%.w^ >^-^mm^m^^> 

%mmnfcm± iz±mmmm^.m zmx %z.t &<&m t v tcT^mmmmm/ 
iifri/±gi5«i^^i0 3 mm®, % h -d^t v a° ^ mwmm commmmu. 

i o. mami ~if^3 <D^Tn^zmm<Dmmfcmttmm<Dmmm%TM 



z. wit vfrTummmmm/mnfom/^ >¥-&mm/Wim&&m 
1 3 . m^m4xum^m 5 izmm^mm^mHmm^mmm^T^mmm^. 
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i 4. nraguxttnt&Bs izum^mm^mitmrnommm^rummmm 

Jl (D 5 »fiti& £ ^ A° ~> ^ S ©ll^llf Jf«o 

ffimm&mm t vxm ^fc* * a ^ mmmm (Dmmmm^x $> ^ x, 
mmmmfam± izmbM.&mmx.z$±ffinMmj&m ^mx. z> z. t t. l ft 

i 6 . m-^rn 4 xitm 5 izmmo^mm^mumm^mmm^Tummm^, 
mhvxm^rc*v;^*mMj&m<Dmmmm®Lx$>^x, 
mmmmfcm±izWM&i&mm. a< >y—^mm^zf±Bmmmmm^m^. 

mhvxm^rc**^is?mm]&m<Dmmmmmx$>^x, 
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1 8. »*«6xBi3Ra7 izmm<Dmm&mttfflm<Dmffim&TffinMMi$. 

2 o . m^m 6 x\m>&m 7 \zmm.(Dmmfcmttmm<Dmffim 
%mmmfcm±\zMMi&i&mm. am >^-&sji &tKi2§Gm;iMj&is£#;i 

* * a v ^ s ^^ffi ©mswi js 

fe^^A°~>^S^M©^I«jl^Ta5oT> 
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±Mnmmm, m <d 6 mm®, & & ~d ^ ^ n ^ ? mmj&m <Dmmmmu 0 
^ ^ a 37 a mi&m (DmrnrnmUo 

2 7. m7km4y.um^m5\zn^m(D^^/^>^m^mm<Dmm^mnmm(D 
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